Fatty acid-based monolayer culture to promote in vitro neonatal rat cardiomyocyte maturation.
The development of functional and reliable in vitro cardiac models composed of fully mature cardiomyocytes is essential for improving drug screening test quality, therefore, the success of clinical trial outcomes. In their lifespan, cardiomyocytes undergo a dynamic maturation process from the fetal to adult stage, radically changing their metabolism, morphology, contractility and electrical properties. Before employing cells of human origin, in vitro models often use neonatal rat cardiomyocytes (NRCM) to obtain key proof-of-principles. Nevertheless, NRCM monolayers are prone to de-differentiate when maintained in culture. Supplementation of free fatty acids (FFA), the main energy source for mature cardiomyocytes, and co-culture with fibroblasts are each by itself known to promote the shift from fetal to adult cardiomyocytes. Using a co-culture system, our study investigates the effects of FFA on the cardiomyocyte phenotype in comparison to glucose as typical fetal energy source, and to 10% serum used as standard control condition. NRCM decreased their differentiation status and fibroblasts increased in number after 7days of culture in the control condition. On the contrary, both glucose- and FFA-supplementation better preserved protein expression of myosin-light-chain-2v, a marker of mature cardiomyocytes, and the fibroblast number at levels similar to those found in freshly isolated NRCM. Nevertheless, compared to glucose, FFA resulted in a significant increase in sarcomere striation and organization. Our findings constitute an important step forward towards the definition of the optimal culture conditions, highlighting the possible benefits of a further supplementation of specific FFA to promote CM maturation in a co-culture system with FB.